Biochemical responses in cultured cells following exposure to (89)SrCl(2): potential relevance to the mechanism of action in pain palliation.
(89)SrCl(2) is currently used as a systemic radioactive palliative treatment for painful osseous metastases associated with an osteoblastic reaction in bone. However, the biological mechanism by which (89)SrCl(2) mediates pain palliation remains unclear. In this study, attempts were made to elucidate the mechanisms by which (89)SrCl(2) might influence pain at these sites. Both the direct radiotoxic effects of (89)SrCl(2) on cell viability and its influence on cellular biosynthetic activity were investigated. The direct radiotoxic effects of (89)SrCl(2) and X-rays were compared using the prostate carcinoma cell line, PC-3. Comparable effects upon PC-3 cell viability were seen in response to exposure to an equivalent dose given by (89)SrCl(2) and X-rays (2 Gy). Experiments to investigate the indirect action of (89)SrCl(2) exposure employed the MC3T3-E1 cell line and focused on their production of Prostaglandin E(2) (PGE(2)) and interleukin-6 (IL-6). Exposure of the MC3T3-E1 cell line to (89)SrCl(2) resulted in an increased production of PGE(2) in a concentration-dependent manner. No increased PGE(2) production was seen by the MC3T3-E1 cells in response to X-ray exposure either in the presence or absence of SrCl(2). IL-6 was produced by the MC3T3-E1 cells in response to (89)SrCl(2) exposure via a PGE(2)-mediated pathway. This study demonstrates the release of potent biochemical modifiers of bone turnover in response to the systemically applied radiotherapeutic (89)SrCl(2). This strongly suggests the mechanism of pain palliation by (89)SrCl(2) is likely to result from a complex interaction of direct and indirect radiation-induced effects.